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Leg ulcers are a frequent problem in patients
with rheumatoid arthritis and in patients with sys-
temic sclerosis. Approximately 10% of patients with
rheumatoid arthritis will experience leg ulcera-
tion,1,2 whereas the exact incidence of leg ulcers in
patients with systemic sclerosis (scleroderma) is cur-
rently not defined.3 The patients usually have long-
standing collagen-vascular disease, and their leg
ulcers are difficult to treat.2,4,5 Larger studies have
found that at least half the ulcers in these patients are
multifactorial in origin.5,6 Concurrent peripheral
arterial disease has been reported to occur in
approximately one third of patients, and venous
insufficiency has been reported to occur in almost
half of patients.5,6 Until now, the treatment of leg
ulcers in patients with collagen-vascular disease
remained rather ill-defined. Findings on compro-
mised arterial or venous macrocirculation or both
have hardly been translated into therapeutic conse-
quences. In our department, we see approximately
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Purpose: We assessed the etiology and the prevalence of peripheral arterial and venous
disease in leg ulcers in patients with rheumatoid arthritis and systemic sclerosis and ana-
lyzed the outcome after treatment of macrovascular disease.
Methods: A clinical study on 15 consecutive patients with chronic leg ulcers in collagen
vascular disease (nine patients with rheumatoid arthritis, six patients with systemic scle-
rosis) was carried out in a referral center. Angiography was used when the ankle-arm
index was less than 0.8; venography was used when venous reflux was detectable by
means of a hand-held Doppler examination. Therapies included percutaneous translu-
minal angioplasty (seven patients), femoropopliteal bypass grafting surgery (one
patient), saphenectomy of the greater saphenous vein (six patients), and split skin graft
(11 patients).
Results: All patients with rheumatoid arthritis exhibited a multifactorial etiology of their
ulcers: four of nine patients had peripheral arterial disease, and five of nine patients had
venous insufficiency. In one of these patients, arterial and venous disease was combined.
Five of six patients with systemic sclerosis exhibited a multifactorial etiology of their
ulcers: three of six patients had peripheral arterial disease, and three of six patients had
venous insufficiency. One of these patients had both arterial and venous disease. In
patients with rheumatoid arthritis, healing was achieved in six of nine patients, and
marked improvement occurred in two of nine patients. A below-knee amputation was
necessary in one patient with rheumatoid vasculitis. In patients with systemic sclerosis,
healing was achieved in three of six patients, and marked improvement occurred in the
other three patients.
Conclusion: Most leg ulcers in patients with rheumatoid arthritis and systemic sclerosis
disclose a multifactorial etiology. Relevant arterial and venous disease can be found in
approximately half the patients. Our study suggests that revascularization and vein
surgery improve the healing of leg ulcers in patients with collagen vascular disease. A
prospective trial is now required to confirm these results. (J Vasc Surg 2000;32:322-9.)
From the Department of Dermatology,a the Angiology Unit,
Department of Internal Medicine,b and the Department of
Surgery,c University Hospital.
Competition of interest: nil.
Reprint requests: Jürg Hafner, MD, Department of Dermatology,
University Hospital of Zurich, CH-8091 Zurich, Switzerland.
Copyright © 2000 by The Society for Vascular Surgery and The
American Association for Vascular Surgery, a Chapter of the
International Society for Cardiovascular Surgery.
0741-5214/2000/$12.00 + 0 24/1/106942
doi:10.1067/mva.2000.106942
80 new patients with leg ulcers each year. During the
period from July 1995 to June 1999, we saw nine
patients with leg ulcers who had rheumatoid arthri-
tis and six patients with leg ulcers who had systemic
sclerosis (scleroderma). The treatment outcome of
these 15 patients was subjected to a retrospective
study. Our analysis focused on the prevalence of rel-
evant arterial disease, venous disease, or both and on
the effect of the treatment of large-vessel disease on
wound healing.
PATIENTS AND METHODS
Between 1995 and 1999, nine consecutive
patients with rheumatoid arthritis (RA) who fulfilled
the American College of Rheumatology criteria7 and
six consecutive patients with established systemic
sclerosis (Scl)8 of the limited cutaneous type9 con-
sulted our department for leg ulcers (Tables I and
II). The assessment of etiological factors comprised
a vascular workup. An ankle-brachial index (ABI)
less than 0.8 prompted arteriography workup.
Hand-held Doppler ultrasound scanning was used in
the venous examination. The superficial venous sys-
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tem was investigated with the patient in the standing
position, and the deep venous system was investigat-
ed with the patient in the supine position. When
superficial or deep venous insufficiency was detect-
ed, antegrade and retrograde venography was per-
formed as a means of identifying patients who were
amenable to vein surgery (saphenectomy of the
greater or lesser saphenous vein; subfascial endo-
scopic perforating vein surgery). Until recently, vas-
cular surgeons at our institution preferred venogra-
phy to duplex sonography, because it depicts larger
segments of the venous system at one glance. Lately,
this attitude has been changing in favor of the less-
invasive duplex sonography. Clinical signs, such as
skin atrophy, ankle deformity, signs of cutaneous
vasculitis (palpable purpura, punched-out skin ulcer-
ations), signs of systemic vasculitis (digital pulp
lesions, mononeuritis multiplex, glomerulonephri-
tis), or clinical findings supporting a diagnosis of
pyoderma gangrenosum were assessed. Immune
serology comprised antineutrophil cytoplasmic anti-
bodies (ANCA) and complement levels of C3 and C4
(Tables I and II).
Table I. Etiology of leg ulcers in nine patients with rheumatoid arthritis
Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 Patient 7 Patient 8 Patient 9
(M, 70 y) (F, 63 y) (F, 67 y) (F, 74 y) (F, 72 y) (F, 76 y) (F, 78 y) (F, 62 y) (M, 60 y)
Year of diagnosis 1967 1980 1973 1986 1981 1970 1958 1981 1965
Functional class III III III III III III III III I
(Steinbrocker)*
Rheumatoid factor nd 92 11 87 307 81 34 40 < 10
(< 20 U/mL)
Antinuclear antibodies 1:640 1:10 1:80 1:80 1:160 1:10 negative 1:1280 1:320
(1:10)
P ANCA (< 5 U/L) nd 0 0 0 0 1 0 0 0
C ANCA (< 5 U/L) nd 0 0 4 0 0 1 0 0
Complement C3 1.04 1.16 1.17 0.99 1.24 1.14 1.30 nd 1.37
(0.90 to 1.80 g/L)
Complement C4 0.20 0.24 0.31 0.21 0.13 0.24 0.32 nd 0.29
(0.10 to 0.40 g/L)
Signs of systemic no no no no no no no no no
vasculitis
Cutaneous vasculitis 
Peripheral arterial    
occlusive disease
Post-thrombotic changes 
Superficial venous     
insufficiency
Reduced ankle mobility     
Calcification 
Corticosteroid-induced      
skin atrophy
Minor trauma       
Pyoderma gangrenosum 
*Steinbrocker classes of functional capacity are: (1) normal; (2) impaired, but adequate for normal activities; (3) limited; and (4) chair-
or bed-bound.
ANCA, Antineutrophil cytoplasmic antibodies; C ANCA, cytoplasmic ANCA, P ANCA, perinuclear ANCA; nd, not done.
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RESULTS
Etiology
Rheumatoid arthritis. Seven patients (78%)
gave a history of minor trauma as an immediate
cause of their skin lesions. Corticosteroid-induced
skin atrophy, especially of the legs and arms, was
obvious in six of nine patients (66%). Ankle defor-
mity was present in five patients (56%). Four patients
(44%) had relevant peripheral arterial disease (ABI <
0.8). One of these patients had concomitant insuffi-
ciency of the greater saphenous vein, and another
four patients disclosed relevant deep or superficial
venous insufficiency (total, five of nine patients;
56%). All patients with RA had several contributing
factors (Table I).
Fig 1. A, An extensive lateral leg ulcer in a 63-year-old
patient with rheumatoid arthritis and peripheral arterial
disease (Tables I and III, patient 2). B, Successful percu-
taneous transluminal angioplasty of a 5-cm-long occlusion
of the superficial femoral artery. C, The healed leg at the
1-year follow-up examination after percutaneous translu-
minal angioplasty and split skin grafting.
A B
C
Systemic sclerosis. Relevant peripheral arterial
disease was found to be present in three of six
patients (50%). One of these patients had concomi-
tant venous disease, and another two patients also
disclosed insufficiency of the greater saphenous vein
(total, three of six patients; 50%). Five patients
(83%) with Scl had more than one contributing fac-
tor (Table II).
Treatment outcome in nine patients with
rheumatoid arthritis 
The treatment outcome is summarized in Table
III. Vascular procedures were performed in six
patients. Two patients (patients 2 and 9) underwent
percutaneous transluminal angioplasty (PTA) and a
subsequent split skin graft. Patient 2 had a large leg
ulcer at the lateral and pretibial aspect, suggestive of
an arterial leg ulcer (Fig 1, A–C). Another patient
with bilateral medial leg ulcers (patient 4) was sub-
jected to PTA and saphenectomy of the insufficient
greater saphenous veins. One patient with steroid-
induced skin atrophy and peripheral arterial disease
(patient 6) had extensive skin loss at the pretibial
area after a minor contusion. She required PTA and
split skin grafting. One patient (patient 5) had
extensive subcutaneous calcification and bilateral
insufficiency of the greater saphenous vein. She
underwent saphenectomy and debridement with
subsequent split skin grafts. Cutaneous vasculitis on
clinical grounds (multiple large ulcers on the legs
and ulcers on the dorsum of left foot) was diagnosed
in one patient. The histological examination of the
wound border was not helpful in the diagnostic
workup, and she had no clinical or immunological
signs of systemic vasculitis. She had multiple, exten-
sive bilateral ulcers on both legs and the dorsum of
the left foot. Her right leg healed after vein surgery
and a split skin graft, whereas the ulcers of her left
leg continued to deteriorate, despite immunosup-
pression with prednisone and repeated five split skin
grafts. After a hospitalization of several months, the
patient gave consent to below-knee amputation.
Vasculitis or relevant peripheral arterial disease of the
calf arteries was not shown by means of the patho-
logic examination. The remaining three patients
(patient 1, reduced ankle mobility and minor trau-
ma; patient 7, pyoderma gangrenosum; patient 8,
lesser saphenous vein, rejected treatment) were not
subjected to PTA or venous surgery.
Treatment outcome in six patients with systemic
sclerosis 
The treatment outcome of patients with Scl is
summarized in Table IV. The five patients subjected
to vascular procedures are outlined. One patient
(patient 11) had PTA and a split skin graft for a large
lateral ulcer. Another patient with a circumferential
ulcer had peripheral arterial disease and a postthrom-
botic syndrome in the same leg. PTA resulted in a
moderate improvement of the ABI, without any clin-
ical improvement. This patient had femoropopliteal
bypass grafting surgery and later underwent exten-
sive debridement and split skin grafting. Her condi-
tion improved markedly, and her limb could be
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Table II. Etiology of leg ulcers in six patients with systemic sclerosis
Patient 10 Patient 11 Patient 12 Patient 13 Patient 14 Patient 15 
Patient 10 (F, 63 y) (F, 85 y) (F, 66 y) (F, 48 y) (F, 75 y) (F, 77 y)
Year of diagnosis 1954 1990 1989 1993 1977 1974
Rheumatoid factor (< 20 U/mL) < 10 11 150 < 10 < 10 13
Antinuclear antibodies (1:10) 1:640 1:80 1:160 1:40 1:2560 1:640
Anticentromere antibodies (< 5 U/mL) 7.8 64 570 1 0.5 178
Anti-Scl-70 antibodies (< 5 U/mL) 0 1.0 0.2 2.2 46.4 0.5
P ANCA (< 5 U/L) 1 nd nd 0 0 0
C ANCA (< 5 U/L) 0 nd nd 0 0 0
Complement C3 (0.90 to 1.80 g/L) 1.34 nd 1.1 1.28 0.96 1.03
Complement C4 (0.10 to 0.40 g/L) 0.29 0.24 0.27 0.25 0.21 0.08
Signs of systemic vasculitis no no no no no no
Cutaneous vasculitis
Cutaneous microangiopathy 
Peripheral arterial occlusive disease   
Post-thrombotic changes 
Superficial venous insufficiency   
Reduced ankle mobility 
Calcification 
Minor trauma
ANCA, Antineutrophil cytoplasmic antibodies; nd, not done.
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Fig 2. A, A medial leg ulcer in a 48-year-old patient with systemic sclerosis (Tables II and IV, patient
13). Incompetence of the greater saphenous vein was revealed by means of the hand-held Doppler
examination. B, Insufficiency of the greater saphenous vein was confirmed by means of retrograde
(descending) venography. C, Rapid conservative wound healing took place after saphenectomy.
A B
C
saved. This case has been reported previously.10
Another patient (patient 15) had bilateral medial leg
ulcers. She had PTA and subsequent split skin graft-
ing two times, with recurrences soon after. At a third
time, PTA was followed by saphenectomy of the
insufficient greater saphenous vein and split skin
grafting, which lead to healing on one side and
marked improvement on the other side. Two patients
(patients 10 and 13) had long-standing and recurrent
medial leg ulcers and insufficiency of the ipsilateral
greater saphenous vein. Saphenectomy induced rapid
wound healing in both patients (Fig 2, A–C).
DISCUSSION
Leg ulcers in rheumatoid arthritis. Approxi-
mately 10% of patients with RA are affected by leg
ulcers,1 and as many as 10% of leg ulcers can be seen
in association with RA.6,11 One study in which 33
episodes of leg ulceration were recorded in 26
patients identified an underlying peripheral arterial
disease in 36% of patients and venous insufficiency in
46% of patients, and 46% of patients gave a history
of minor trauma or pressure.5 An epidemiological
survey on leg ulcers in Western Australia found RA
to be associated in 27 of 139 examined limbs
(11.3%). Among these, 41% of the limbs had con-
comitant arterial disease, and 48% of the limbs had
venous disease.6 The diagnostic workup in our series
is in accordance with these previous studies, con-
firming the multifactorial etiology and a high preva-
lence of peripheral arterial occlusive disease and
venous insufficiency. However, little is known about
the outcome after therapeutic interventions in these
patients.
Currently, the cutoff of an ABI, below which leg
ulcer healing is impaired, is not clearly defined.12
According to the pioneer studies of Yao et al,13 an
ABI of less than 0.8 represents an accurate indicator
for a functionally significant arterial stenosis.
Therefore, we chose this cutoff to refer patients with
chronic ulcers for angiography and evaluation for
interventional treatment.
The outcome in our patients with peripheral
arterial disease (patients 2, 4, 6, and 9) suggests that
revascularization definitely helps achieve complete
ulcer healing. In all these cases, granulation tissue
started to form soon after successful correction of
arterial perfusion, eventually allowing for a success-
ful take of the split skin graft. Furthermore, our
study suggests that insufficiency of the greater or
lesser saphenous vein might contribute to medial or
lateral leg ulcers, respectively, as is commonly seen in
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Table III. Management of leg ulcers in nine patients with rheumatoid arthritis
Size, location, Outcome
Patients previous treatment Leading etiology Treatment (Follow-up period)
Patient 1 6 × 9 cm, R medial leg, Ankle dysfunction Split skin graft Healed (3 y)
(M, 70 y) compression (7 m) Minor trauma (shoe)
Patient 2 8 × 17 cm, R lateral leg, PAD (ABI 0.7) PTA (ABI 1.1) Healed (1.5 y)
(F, 63 y) wound care* (7 m) Occlusion SFA Split skin graft
Patient 3 Multiple, 3 × 4 to 14 × 17 cm, Cutaneous vasculitis Saphenectomy GSV R healed (2 y)
(F, 67 y) R/L legs and feet, wound Insufficiency GSV Split skin graft L amputation (2 y)
care*, compression (2 y)
Patient 4 R 1 × 2 cm, L 3 × 4 cm, PAD (ABI R 0.7/L 0.5) PTA (ABI R 0.9/L 1.0) R healed (2 y)
(F, 74 y) R/L medial ankle, Stenosis SFA R/L Saphenectomy GSV R/L L healed (2 y)
wound care* (8 m) Occlusion popliteal artery R/L Split skin graft R/L
Patient 5 Multiple, 1 × 2 to 3 × 6 cm, Subcutaneous calcification R/L Debridement, split skin R/L Both sides 80% to 90%
(F, 72 y) R/L medial leg, wound Insufficiency GSV R/L Saphenectomy GSV R/L improved (2 y)
care*, compression (15 m)
Patient 6 7 × 11 cm, R pretibial, Steroid-induced skin atrophy PTA (ABI 1.0) Healed (3 y)
(F, 76 y) wound care* (4 m) PAD (ABI 0.7) Split skin graft
Patient 7 4 × 5 cm, R pretibial, Pyoderma gangrenosum Prednisone 80 mg/2 weeks Healed (1 y)
(F, 78 y) wound care* (6 m) Split skin graft
Patient 8 4 × 6 cm, L lateral leg, Insufficiency LSV Suggested: Saphenectomy Withdrawal
(F, 62 y) wound care* (5 y) Minor trauma (shoe) LSV, split skin graft
Patient 9 4 × 5 cm, L medial leg, PAD (ABI 0.6) PTA (ABI 1.0) Healed (6 m)
(M, 60 y) wound care* (7 m) Stenosis SFA, popliteal artery Split skin graft
*Before admission, these patients received professional out-patient wound care by their general practitioner or a well-trained nurse.
Essentially, this consisted of debridement of necrotic tissue as necessary and non-adherent dressings or hydrocolloid dressings, if no signs
of local infection were present. Ambulating compression therapy (with short stretch bandages) was used in the presence of venous insuf-
ficiency. None of the patients was put on bed-rest.
R, Right; L, left; SFA, superficial femoral artery; GSV, greater saphenous vein; LSV, lesser saphenous vein; y, year; m, month; PAD,
peripheral arterial disease; ABI, ankle-brachial index; PTA, percutaneous transluminal angioplasty.
venous ulcers.14-16 However, the benefit from
saphenectomy on ulcer healing cannot be assessed
from our patient series, because too many other eti-
ologies were involved, and one patient with an
incompetent lesser saphenous vein in association
with a lateral leg ulcer refused any treatment.
Although leg ulcers have been reported in 19 of
50 patients with systemic rheumatoid vasculitis
(38%),17 one cannot conclude that vasculitis is a fre-
quent cause of isolated leg ulcers in patients with RA.
In a Canadian study, five patients with severe seropos-
itive disease and isolated leg ulcers of “punched out”
appearance, but no clinical signs of systemic vasculitis,
underwent a biopsy of the ulcer edge and a biopsy of
the deltoid muscle. Vasculitis was not shown by means
of any of the biopsy results.18 The result of biopsies of
the ulcer edge are often inconclusive.19 It has been
shown in venous ulcers that bacterial colonization can
lead to histologic changes compatible with leukocy-
toklastic vasculitis.20 However, a biopsy specimen
taken from a nonulcerated vasculitic skin lesion may
be diagnostic and will usually heal satisfactorily as long
as it is exposed and weight-bearing areas are spared.19
In our view, immunosuppression should not be used
for all patients with isolated leg ulcers who have RA.
When a vasculitic etiology is probable, a short course
of immunosuppression may allow the wound to be
prepared for a successful take of a split skin graft. The
few patients with systemic rheumatoid vasculitis are
excluded from this rule. They require close obser-
vation during their long-term immunosuppressive 
treatment.
Systemic sclerosis. The prevalence of leg ulcers
in patients with systemic Scl is currently unknown.
An Australian case-control study on 31 patients with
systemic Scl found a prevalence of peripheral arteri-
al disease in 18 of 31 patients (58%), which corre-
sponds to an odds ratio of 6.0 (95% CI, 2.0-18.0).21
In this series, five patients had to undergo a major
amputation. Intimal thickening and a transmural
mononuclear infiltrate were shown by means of the
histologic examination of the posterior tibial artery.
In a German study on 30 consecutive patients with
systemic Scl, 15 of 30 patients (50%) had relevant
insufficiency of the greater or lesser saphenous vein.3
On Doppler examination, 14 of 30 patients (46.7%)
had deep venous insufficiency.3 Again, our results
are in accordance with these previous studies, but
apparently, interventional studies on the effect of
improvement of macrocirculation on wound healing
are lacking.
In our series, arterial revascularization was defi-
nitely beneficial in three patients, allowing for suc-
cessful split skin grafts on wounds that did not show
any granulation tissue before the arterial perfusion
was rectified. Stripping of the greater saphenous vein
lead to rapid wound healing of otherwise recalcitrant
medial ulcers in two other patients. This result was
most remarkable and has, to the best of our knowl-
edge, not been reported previously in the context of
systemic Scl.
Microvascular disease in systemic Scl is well rec-
ognized. One study at the Mayo Clinic found both
obliterative intimal proliferation and inflammatory
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Table IV. Management of leg ulcers in six patients with systemic sclerosis
Outcome 
Patients Size, location, previous treatment Leading etiology Treatment (Follow-up period)
Patient 10 Multiple, 1 × 1 to 3 × 3 cm, Insufficiency GSV Saphenectomy GSV Healed (3 y)
(F, 63 y) L medial leg, wound care* 
and compression (3 y)
Patient 11 15 × 20 cm, L medial leg, PAD (medial calcinosis) PTA Healed (1 y)
(F, 85 y) wound care* (3 y) stenosis SFA, trunk, Split skin graft
occlusion ATA, PA
Patient 12 10 × 28 cm, R circumferential, PAD (ABI 0.5) Femoropopliteal bypass graft Improved 95%
(F, 66 y) wound care*, mild Post-thrombotic syndrome (ABI 1.0) (2 y)
compression (1 y) Debridement, split skin graft
Patient 13 3 × 4 cm, L medial leg, wound Insufficiency GSV Saphenectomy GSV Healed (2 y)
(F, 48 y) care*, compression (4 y)
Patient 14 Multiple, small, R/L legs and Cutaneous microangiopathy Iloprost intravenous (3 weeks) Improved 50% 
(F, 75 y) feet, wound care* (5 y) (died after 3 m)
Patient 15 R 4 × 5 cm, L 4 × 6 cm, R/L PAD (ABI R 0.6, L 0.6) PTA (ABI R 0.8, L 0.8) R healed (8 m)
(F, 77 y) medial leg, wound care* R stenosis trunk Split skin graft L improved 50%
and mild compression (2 y) L stenosis popliteal artery (8 m)
*Before admission, these patients received professional out-patient wound care (for more details, see Table III).
R, Right; L, left; SFA, superficial femoral artery; trunk, tibioperoneal trunk; ATA, anterior tibial artery; PA, peroneal artery; GSV, greater
saphenous vein; y, year; m, month; PAD, peripheral arterial disease; ABI, ankle-brachial index; PTA, percutaneous transluminal angioplasty. 
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changes by means of skin biopsies on seven selected
patients with systemic Scl or mixed connective tissue
disease.22 These findings, however, are not represen-
tative for other, unselected patients with solitary leg
ulcers who have systemic Scl. In our view, treatment
of the macrocirculation should have priority, and a
diagnosis of microangiopathy as the main underlying
etiology should only be made when other relevant
causes have been excluded. Microangiopathic skin
ulcers in patients with scleroderma may improve
when patients take calcium channel blockers or
prostanoids.
In conclusion, we found relevant peripheral arte-
rial occlusive disease and venous insufficiency to be
common in patients with leg ulcers who have RA
and systemic Scl. Treatment outcome indicates that
surgical treatment for the improvement of both arte-
rial and venous macrocirculation might improve
healing rates, as compared with conservative treat-
ment or split skin graft without earlier vascular
surgery. Leg ulcers are frequent and difficult to treat
in patients with RA and in patients with systemic Scl.
Our results might encourage prospective clinical tri-
als on the effectiveness of surgical treatment of arte-
rial and/or venous disease in these conditions.
We thank Professor P. J. Grob and Dr H. Joller for
performing the serological autoimmune tests and Dr E. P.
Scheidegger for proofreading the manuscript.
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